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INTENDED LEARNING OBJECTIVES (ILO) 


By the end of this lecture the student should be able tô 


Identify the ecology that drives the geographical distribution of ascariasis 
Determine modes of infection & infective stage 

Apply knowledge of the pathway of Ascaris lumbricoides in infected patient's 
body & its habitat 

Interpret knowledge of the harm produced, clinical picture & complications to 
reach suggestive diagnosis 

Choose the suitable investigation methods to reach definitive diagnosis 

Use knowledge of the suitable investigation methods to reach definite 
diagnosis 

Instruct the appropriate method of treatment, prevention & control measures 
Analyse related case vignettes 


Ascaris lumbricoides/Ascariasis 
(Giant intestinal roundworm) 


Ascaris lumbricoides 1s the 
largest and 2"º commonest 
intestinal habita) Nematode 

gm ecting human. 
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Ascaris lumbricoides/Ascariasis 
(Giant intestinal roundworm) 


Male: is about 15-30 cm in length with its posterior end coiled ventrally 
and has two copulatory spicules. 


Female: is about 20-40 cm in length with a straight posterior end and 
has 2 sets of genital organs (parallel in position). 


They can live unattached in the small intestine (Jumen dwelling habit) 


Ascaris lumbricoides / Ascariasis 


* Ascariasis is one of a group of 
neglected intestinal 'nematodes 
infections known as soll 
transmitted infections. 

* Ascaris lumbricoides is a 
geohelminth having part of its 
development in the soil. 

* Infected farmers and their children 


would be a source of soll 


Geographical distribution and ecological factors 


It is cosmopolitan SE ER 


(worldwide) in areas 
where there IS 


inadequate 
sanitation and 
where untreated ; 


human faeces are 
used as an organic 
fertilizer. 

Ascariasis affects 
about 1 billion 
peonle worldwide. 
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Soil-transmitted helminth (STH) infections are widely 
distributed in tropical and subtropical areas (WHO) 
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Ecological factors: 


Eggs of Ascaris l[lumbricoides 
remain viable in soil for vears 
resisting desiccation, temperature 
and  chemicals. Only sun and 
ultraviolet rays are lethal to them. 

- Children between 5- 9 years are 
more commonly and more heavily 
Infected than adults hecause of 


their habits (e.g. dir ectly : geophagia or 
pica or Indirectly consuming soil). 

Eggs passed in stool need a period 
of embryonation im the soil (2 


ASCARIS LUMBRICOIDES: Parasite Pathway 


IT IS A HUMAN PARASTTE (anthroponotic) . CYCLE IS COMPLETED IN THE SOIL. 


M od es of Hands carry infective ova from s 


soil contaminated with human Pos 
- - excreta, vegetables, dust, etc. CC (- 
infection a = 
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” Pneumonitis 2 
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Larval moult 

and migration 
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E Adult life span 
Embryonated 


10-12 months 


Unfertilized 
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Larvae penetrate the mucosa, enter the lymphatics and A / . " paes 
= venules, migrate to the right heart and lungs, break out = “= 
= into the alveoli, moult twice, ascend the respiratory tree + 

and descend the oesophagus to mature in the intestine. 

Maturation in humans 2 months. E 
= = = = O] = O] = L] o] E o] m o) o) o] o] = = = = = “ m “ = “ 


Mature in 1 -2 weeks. Viable months — years 


Ascaris lumbricoides / Diagnostic versus Infective 


stage 
Ascaris lumbricoides 
immature eggs DIAGNOSTIC 
STAGE found in the stool of 
1€ 
Mamiillated 


and embryo is 
immature (cells-- 
-non larvated) 


http://www.medical-labs.net/ 


Ascaris lumbricoides mature 
embryonated egg INFECTIVE 
STAGE found in the soil 


Mammillated 

and contains 

rhabditiform 
larva 


http://www.medical-labs.net/ 


ASCARIS LUMBRICIODES 


D.H.: human (prevalent among farmers) 
Habitat: The adult worms live In the 
small intestine of man in-between the 
folds of mucosa. 


Modes of infection 
FECAL-SOIL-ORAL TRANSMISSION 
BY swallowing the mature egg 
containing rhabditiform larva 
(infective stage) through: 
- Soil contaminated foods (unwashed 
green salad) or drinks. 


- Soil contaminated hands to mouth 
(geophagy or pica) 
- The contamination may be via the 
house fly carrying infective eggs to the 


NY 


Infection 


MCQ: 
1) Ascaris lumbricoides is a: 
Cestode 
by Nematode 
Cc) Trematode 
2)The normal habitat of Ascaris lumbricoides is: 
a) The bronchi 
D) ) The small intestine 
C) The large intestine 
Right (V )Or Wrong (X) 


a) The embryonated egg is the diagnostic stage of ascariasis X infective 


b) Ascariasis can be mechanically transmitted by housefly / 


Interpret: No autoinfection “sl3 coscin ascariasis 
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PULMONARY PHASE 
Loffler's 
syndrome or 
Eosinophilic 
pneumonitis 


INTESTINAL 
PHASE 


(8 weeks after 
Ingestion of 
Infective eggs) 


Adult worms 
migration 


Stimulated by fever, 
anaesthetics or 
improper 
antihelminthic therapy 


ADULT WORMS IN 
ABERRANT SITES 
(bile duct, 
o z 
appendix....) 


I- Loffler's Syndrome: (eosinophilic pneumonitis): 


Pathogenesis: m the lung, larval “op 
moult and migration produce transient Ô 
local inflammatory and hypersensitivity 
reactions due to the release of allergic 


mediators. Clinically, 


1. Sudden rise of the body temperature 
up to 39º€. 

2. Dyspnea of asthmatic type, 
sometimes with cough and 
expectoration of blood tinged 
sputum (haemoptvysis), may be 


É ; À N.B. Asthmatic children who 
accompanied by urticaria have a history of playing in 


3. Eosinophilia. soil should be investigated 
13 ' 


for ascariasis 


4. Itis transient and spontaneous 


WH- Adult Intestinal Phase: Pathogenesis and clinical picture 


According to the worm burden, the Ascaris Expulsion 
Intestinal phase may be asymptomatic or 
presented by: 

1. Diffuse or epigastric abdominal 

pain. 

2. Weight loss or retarded growth (the 
worm feeds on semidigested food im 
the host's intestine)......Malnutrition 
state ás gu 


3. Nausea and vomiting. Sometimes 
adult worms are seen in the 
vomitus. 


4. Adult worms may be expelled from 


HI- Adult worms migration (complications): 
Pathogenesis and clinical picture 


Causes acute abdominal pain 
+ A single migrating adult worm can cause o 
ú serious complication. 


Stimulated by: fever, anaesthetics or improper 
antihelminthic therapy 


ACUTE (sudden onset): 

1. Intestinal obstruction ss sis. 

2. Intestinal perforation and peritonitis qa tas ota 
esa cágsaei al 

Cholangitis «ua ci! serand obstructive jaundice ... 


ásia cslosá)l slsus! ng 
Cholecystitis assa aos tes 
Pancreatitis 

Appendicitis «sos! sstyi ota! 
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APPENDICITIS 


ar.m.wikipedia.org/ 


Re 


ASCARIS:CHOEECYSTITIS 


emj.bmj.com/ 
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Diagnosis of ascariasis 


A) Clinical diagnosis: 

- It is difficult as ascariasis may share endemicity with 
other soil transmitted nematodes infections that have 
more or less similar clinical picture. History of being im 
an endemic area is important (differential diagnosis of 
other soil transmitted helminths). 

- Some patients complain of vomiting of adult worms 
or their passage from the anus (and brought them) 
which is then pathognomonic. 
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Diagnosis of ascariasis 


Investigations ot a case oÍ 
Ascariasis 


| A- da migration | B- Adult phase 
has 


| Loffler's syndrome | | Intestinal phase 


1) uti ia IT) ei X- DLaboratory IDImaging 
Laboratory diagnosis techniques 
diagnosis | ni 


1) Direct 2) Indirect 
o diagnosis diagnosis O 
——— | Important to 
1) CBC Serodiagnosis E agnose 
2) Stool and : an 

Examination duodenal —OF NOUSE. | migration 
of sputum pSpinaio - , 
e examination a 2 
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Diagnosis of ascariasis 


B)Laboratory diagnosis: 
I- Prepatent period: Larval migration/ 
Loffler's syndrome): 


- Complete blood count (CBC): shows marked 
transient eosinophilia. 

- pç analysis: po À reveal larvae 
(diagnostic stage) and/or Charcot-Leyden 
crystals. 
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Diagnosis of ascariasis 


II- Established infection (adult phase/ intestinal phase): 
1- Direct diagnosis: 


Stool examination: shows Ascaris eggs and sometimes 
adults are expelled (diagnostic stages). 
- Eggs may be also recovered in duodenal aspirate during 
the intestinal phase. 
NB: A female Ascaris may produce approximately 200,000 
eggs per day, so diagnosis by stool examination is very 
feasible and cost effective. 
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Diagnosis of ascariasis 


Ascaris egg; the diagnostic 
stage: 


*- Size: 60X 40 um. 
* Shape: Oval 


e Shell: thick with an outer 
coarse alhbuminoid 
mammillations. 


e Colour: Yellowish brown 
e Content: immature (cells) 


21 


Diagnosis of ascariasis 


2 Indirect diagnosis (serological 
diagnosis): 


Itis of little value because of 
sharing antigenic epitopes with 
other nematodes and mixed soil 
transmitted nematodes is common. 


3- complete blood count (CBC): 
shows low eosinophilia. 


Diagnosis of ascariasis 
C- Imaging techniques: 


(Of special significance in diagnosis of worm 
migration) 
1- Chest radiography: may reveal patchy 
Infiltrates of cosinophilic pneumonia that 
disappear later on (during Loffler's syndrome). 


2- Abdominal radiography with contrast: 
may reveal adult worms 


3-Ultrasonography: may detect worms in 
gallhladder. 


4- Endoscopic cholangiopancreatography 
(ERCP) or magnetic resonance imaging (MRJ): 
may detect adult worms in bile or pancreatic E 


ASCARIS:CHOEECYSTITIS 


E w; 
Emi, E eis 
150 E 


emj.bmj.com/ 


X-ray after barium meal with filling defect in small 
intestine showing presence of adult Ascaris. Courtesy of Prof 
W Peters. 


Imaging 
Techniques to 
diagnose 
ascariasis 
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Quiz 


Choose the right statements concerning Lofíler's 
Syndrome and correct the wrong ones: 

1-Itis due to permanent pulmonary lesion Xtransient 

2- It represents 3 soil nematodes larval migrationV 

3- It is diagnosed by stool examination for Ascarts gggsm/ larva 
4- Chest X- ray shows patchy infiltratns 


Right or Wrong: 

1- Serodiagnosis is recommended to diagnose patent x stool examination 
ascariasis 

2- In Intêstimatiprhase of ascariasis embryonated eggs are 

the diagnostic stage 

3- In endemic areas of ascariasis, children are more prone. 
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Treatment of ascariasis 


1- Alhendazole (Vermizole): 


E o SE = 
Bendax 
Albendazole 200 mg 


- Itis the drug of choice. Itis a 
systemic broad spectrum 
antihelminthic agent. Itis used for MDA 
- Dose: 400 mg single oral dose to be E 
repeated after 3 weeks if not cured. af 
Children less than o 
4 years old administer half the adult 
dose. 
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Treatment of ascariasis 
2- Mebendazole (Vermox): 


— Vermox” 

: Cet J 

- Ttis contraindicated for children less than 2 
years of age. 


- Dose: 100 mg orally twice a day for 3 
consecutive days. À second course is 
administered if no cure within 3-4 weeks. 


3- Levamisole (katrex): 


- It is sometimes used for mass treatment in 
schools” children. 


- Dose: 2.5 mg/kg as a single oral dose to be 
repeated after 2 weeks 


Integrated prevention and control of 


ascariasis 
WHO strategy for soil 


transmitted helminthiases 


1. Geotargeting and mass drug 
administration (MDA) for 
deworming-ss js sus ce cos based on 
surveys and WHO prevalence 
threshold (20% and above 
prevalence). 

2. Diagnosis and treatment of patients 
especially ' school children 1f 
prevalence is less than 20%. 


Integrated prevention and control of 


ascariasis no | 
3. Prevention of faecal contamination of soil 
through: 


* Good sanitation and safe water supply. 


* Promiscuous defecation especially by 
children has to be prohibited. 


* Stop using untreated human excreta (night 
soll) as fertilizer or it has to be at least 
exposed to direct sunlight (Jethal to the eggs). 


4. Health education: 
* Proper washing of vegetables. 


* Playing in soil has to be prohibited by 
children. 


eNTachino handc hafnara manlco and hnansica flxr 


Quiz 
Complete: 
- The vermicidal drug used for treatment and MDA of 


ascariasis iS....................Albendazole................. 


- WHO strategy for mass drug administration is 
depending upon......... Geotargeting and % prevelance 
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SUGGESTED READERS 


1. Human Parasitology, Burton J. Bogitsh et al., : page 314- 318 
2. Clinical Parasitology, A Practical Approach, Elizabeth A. Zeibig,: page 197- 201 


3. -http://www.dpd.cdc.gov/dpdx/ 


4. http://www.thiswormyworld.org/ GLOBAL ATLAS OF HELMINTH INFECTIONS 
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